Introduction
The pervasive technology of today is impacting the way in which people live their lives, their work and their social activities (Kruger 2014) . Therefore, education in South Africa has to continually evolve to meet the goals and requirements of the Department of Education, and the specific learning outcomes in this century. Unlike previous generations, today's youth have all sorts of knowledge available at their fingertips as a result of ubiquitous technology. Because of this global technology boom, young children are now born into a 'wired' or 'connected' world comprising of the Internet, social media (such as Facebook and Twitter), instant messaging (such as WhatsApp) and digital equipment which is always available (Codrington & Grant-Marshall 2011:86) .
Therefore, it is of paramount importance to examine the effect of these technological innovations on learning, specifically how technological changes influence teaching and learning. The topic of technology-based teaching and learning (TBTL) in the Foundation Phase was explored through a qualitative study to identify the status thereof, as well as to highlight professional perspectives of TBTL. This study presents a bird's eye view of TBTL in the Foundation Phase from the perspective of two Gauteng district officials.
Benefits and barriers of technology-based teaching and learning
One of the main objectives of this study is to better understand TBTL and how it can support both teaching and learning. The importance of embracing TBTL in the Foundation Phase with the view to achieve educational aims is the rationale for this study.
Background:
As technology today is pervasive, this study seeks to examine how technological changes influence Foundation Phase learners, specifically the impact of technology on teaching and learning.
Aim: This study establishes professional perspectives of technology-based teaching and learning (TBTL) in the Foundation Phase from the vantage point of two district officials from the Gauteng Department of Education.
According to the World Bank (1998), technology can increase knowledge gain, and for developing countries it can provide optimal conditions for furthering the world of education, policy and business. The many advantages of using technology in schools have been extensively studied (Bialobrzeska & Cohen 2005; Isaacs 2007; Laurillard et al. 2009; Mdlongwa 2012 ; National Council for Curriculum and Assessment [NCCA] 2004a; Tinio 2003) . Tinio (2003) suggests that 'these tools have been touted as potentially powerful enabling tools for educational change and reform'. The E-Learning Africa Report (2012:47) posits that this is similar in Africa in that stakeholders 'hold high expectations about the ability of new technologies to scaffold progressive change at both institutional and system-wide levels'. According to Laurillard et al. (2009:290) , incorporating digital technological innovations in education can transform pedagogy. Advantages of digital innovation include an increase in learner motivation, achievement of results, growth in higher order thinking and problem-solving, as well as learning to function in a collaborative manner (NCCA 2004a) .
The E-Learning Africa Report (2012) and Mdlongwa (2011) both discuss the benefits of TBTL if it is implemented correctly. The use of technological innovation in schools increases motivation, enhances collaborative efforts and allows students to be connected to the global world of information. Additionally, the use of technology means that learners are co-collaborators in the production of knowledge, further serving to boost their self-esteem, and teaching them to be independent and responsible. Mdlongwa (2011) makes the point that there is increasing use of TBTL for administrative duties such as record-keeping and routine tasks, as well as facilitating communication between educators and students. According to Mdlongwa (2011) , there are specific benefits when embracing TBTL; exposing learners to technology means such learners gain an advantage as the entire world of work depends on technology. Furthermore, learners can create their own knowledge and, as a result, 'cultivate a culture of personal information management, independent learning and working without supervision, communication skills, teamwork and study skills, which are highly valued in today's global workforce' (Mdlongwa 2012) . In addition, if technology is integrated in the educational system, it leads to better teaching as technology helps the teacher to efficiently manage and administer his or her tasks and duties, and it also furthers communication (Bialobrzeska & Cohen 2005) .
The Department of Basic Education's (DBE 2015) Action Plan to 2019 details the priorities discussed in the National Development Plan 2030 (2012) with the aim of ensuring and maintaining a high quality of schooling in South Africa. The priority goals (five of the 27 goals) in the Action Plan deal with Grade R, teacher development, learning materials, school management and support for district offices. It is clear that these priority goals can be better achieved with technological innovation. This applies specifically to Goal 16, dealing with teacher development, where it is stated, 'improve … computer literacy of teachers throughout their entire careers' (DBE 2015:1).
All the goals of the Action Plan to 2019 can be supported and achieved by integrating technology in schools. The benefits of TBTL in the Foundation Phase in South Africa are well known (as mentioned above) and thus the challenges in embracing technology must not be overlooked. As the DBE (2015) highlights: [M] any have pointed to weaknesses in the system when it comes to the adoption of new technologies to improve the administration of the schooling system and the teaching and learning process. This is an inherently difficult area, not just in South Africa. Yet we need to do better if we are to avoid a widening of the gap between South Africa and other countries, even other middle income countries. (p. 15) This statement clearly points to a digital divide in the education system in South Africa regarding TBTL. The literature examined for this study clearly points out the benefits of implementing technology in schools so that learners can acquire the necessary coping skills and knowledge for this demanding 21st century. However, the point is not only to acquire necessary skills; it is paramount to use TBTL to mitigate this digital divide. As the NCCA (2004b) states, the digital divide clearly shows the disparity in acquiring necessary skills and knowledge between those learners who are able to access technology and those who cannot. Kalaš (2010:118) defines digital divide as the lacuna in the skills necessary to be a digital citizen and the physical means to access such technological resources. The digital divide comprises two distinct categories: one where there are unequal opportunities to access and use various types of technology and one where there are differences in the outcomes of direct or indirect use of technology (Selwyn 2004:351) . Ranie (2013) , Director of the Pew Study Center's Internet Project, in his international study on the digital divide points out how variables such as age, household income, community type and educational attainment affect whether people can use technology or not. In addition, the digital divide is affected by the support of parents and the surrounding community using TBTL (NCCA 2004a); less than optimal literacy, numeracy and problem-solving skills (OECD 2001) ; and disparities in the use of technology in school and outside of the school. Prensky (2001) states that:
it is now clear that as a result of this ubiquitous environment and the sheer volume of their interaction with it, today's students think and process information fundamentally differently from their predecessors. (p. 1)
Teachers currently involved with Foundation Phase learners have probably come from an era very different from that of their learners. Prensky (2005) deems those learners born into the era of digital technology 'digital natives', and older adults (such as parents or teachers) as 'digital immigrants'. The 'digital immigrants' can create barriers to the 'digital native's' progression by clinging to a world view predating this technology age.
It must be noted, however, that the terms 'digital native' and 'digital immigrant' have been criticised, and Prensky (2013) has responded to the false claim that everyone born before a certain age is ignorant when it comes to technology:
The Digital Natives/Digital Immigrants metaphor is NOT about what people know, or can do, with technology. Everyone has to learn in one way or another. It's more about culture and attitudes. (p. 1) This statement points to the fact that a generation gap could be present, which would then make TBTL less than successful if the two generations do not learn from each other. Laurillard et al. (2009:290) make it clear that any altering or remodelling of an education system must happen from within and cannot be done from the outside. Although technology in the form of computers, tablets and Internet connections is being implemented in many schools internationally, the curriculum and the skills of the teachers have not kept pace. While the benefits of using TBTL have been clearly articulated, the synergy between the benefits and the practice of education has not taken place (Conole et al. 2006 ).
In his comparative study in South Africa on information and communication technology (ICT) and enhanced learning, Mdlongwa (2011) discusses the challenges presented to both teachers and learners when attempting to integrate TBTL. Mdlongwa's (2012:4) findings are that learners' desire technology but language skills are now 'corrupted' by texting and social media; resources are lacking, especially with regard to Internet access; a shortage of teachers qualified in the use of technology exists; and there is restricted access to the necessary technology. In the South African educational arena, there is a further problem using TBTL, that is, the language barrier. Although English is used for 80% of computer software and the Internet (Tinio 2003) , the majority of teachers and learners in South Africa use English only as their second language.
One of the key questions surrounding the challenges of ubiquitous technology therefore is 'who has access to what forms of technology and when and how it is used?' (Walker, Huddlestone & Pullen 2010:10) . According to Ndlovu and Lawrence (2012:2) , the PanAf Study Agenda (2008 Agenda ( -2011 reveals the finding that the South African ICT policy is not being effectively implemented, specifically in cases where economic and social prejudice is the root cause of the digital divide. Negating this, the Department of Communications (2013) advocates that their approach towards ICT is being reviewed in a manner that does not intentionally entrench the digital divide; access to technology, infrastructure and quality communication should not be the exception but rather the right of all.
Theoretical framework
Recently, a conceptual framework in educational study has emerged: the technological pedagogical and content knowledge (TPACK) (see Figure 1) . This model has been developed based on the perspective that, for a long time, technology in education has sought to reveal its theoretical foundations (McDougall & Jones 2006; Roblyer 2005; Roblyer & Knezek 2003) . Various accounts for the battle to situate the study of education with theory deal with the increasing rate of technology change (Roblyer & Knezek 2003) , the lack of substantiated methodological designs and the over-reliance of practical, rather than theoretical, issues (McDougall & Jones 2006; Roblyer 2005) .
In 1986, Shulman posited the idea of pedagogical content knowledge (PCK) going further than mere knowledge of subject matter and including knowledge about how the content could be delivered. Within the technology environment, Mishra (2005) developed Shulman's (1986) views of PCK to showcase the notion of TPACK). The conceptual framework 'recognizes the unique and interactive roles that content, technology, and pedagogy play in authentic teaching and learning environments' (Baran, Chuang & Thompson 2011:370) . For the purpose of this study, the TPACK framework was applied because of its potential in providing a foundation for study in TBTL, as well as providing theoretical guidance on the approach to TBTL according to district officials' views on the use of technology in the Foundation Phase. As Nyambane and Nzuki (2014) state, TBTL success is affected by various interconnected factors, and not by the presence (or lack thereof) of a single factor. The TPACK's conceptual framework involves the synergy between three basic building blocks of knowledgetechnology, pedagogy and content -and intersects with the fundamental assumption of the application of suitable teaching content with suitable pedagogical methods and technology (Koehler & Mishra 2008; Mishra & Koehler 2006 Shulman's (1986) original PCK. An outline of the components of the framework is shown in Figure 1 .
• Technological knowledge (TK): Technological knowledge includes knowledge of the various technologies from low-tech pencil and paper to the interactive whiteboards, and digital technology such as the Internet and software.
• Content knowledge (CK): Content knowledge means subject matter knowledge (Mishra & Koehler 2006) . The content that teachers deliver, specifically how the knowledge is germane to its own content area, must be well understood by the teacher, such as Grade 1 Life Skills.
• Pedagogical knowledge (PK): This pertains to all the strategies and techniques of teaching, as well as knowledge of lesson planning, assessment, teaching methods, learner learning and classroom management.
• Pedagogical content knowledge (PCK): Pedagogical content knowledge infers content knowledge dealing with the process of teaching (Shulman 1986 ). As Howell (2012) explains, it is the way, or method, in which a subject can be made comprehensible to learners. Pedagogical content knowledge differs for individual content areas as it is a mixture of content and pedagogy with the aim of better developing teaching practices in the various areas of content.
• Technological content knowledge (TCK): Technological content knowledge means how a specific area of content can be better presented using technology (Schmidt et al. 2009 ). This implies that teachers have to realise that the use of technology changes the way learners comprehend various concepts within a specific knowledge content area.
• Technological pedagogical knowledge (TPK): Technological pedagogical knowledge illustrates the application of various forms of technology which can be used in teaching, and also provides insight that the use of technology changes the manner in which teachers teach and learners learn.
• Technological pedagogical content knowledge (TPACK):
Technological pedagogical content knowledge is allied to the knowledge that teachers need to have for technology and teaching to converge in any given knowledge content area. According to Schmidt et al. (2009:125) , this particular level of knowledge means that teachers must have 'an intuitive understanding of the complex interplay between the three basic components of knowledge (CK, PK, TK) by teaching content using appropriate pedagogical methods and technologies'.
This framework is pertinent to the study as it organises the understanding of the ways in which we teach (i.e. the pedagogy) and the ways in which learners learn (i.e. content) with what we teach (i.e. technology).
Study methodology Study design
I chose to use a qualitative case study as it explains the sequence of interpersonal events from the participants' accounts of technology in the Foundation Phase while discovering the key aspects of TBTL. This case study concentrated on the unit of analysis, namely, TBTL, and the case was bound in one district in the South African Foundation Phase context. Moreover, the case study was deliberately chosen 'to cover contextual conditions -believing that they might be highly pertinent to the phenomenon of study' (Yin 2003:13) . The primary study site was a convenience sample of a chosen district in the Gauteng province because the environment was identified as data rich, which implies that the participants were able to share information based on the large number of Foundation Phase schools that they service.
Ethical considerations
As Flick (2009:36) notes, one can confront ethical issues at each stage of the study process and it is of paramount importance to apply various ethical measures to avoid maleficence to the participants. In this study, informed consent was obtained, the anonymity of participants was protected and confidentiality of information was provided.
In addition, I ensured that no deception took place and all ethical guidelines were adhered to in the study (Laerd 2011) . Ethical approval was obtained from the Ethics Committee at the institution of study, which involved a rigorous process of ethical scrutiny. The issues of informed consent, anonymity, confidentiality, deception and privacy were covered in the application for ethical clearance.
Data collection techniques
Qualitative study methods employ a naturalistic approach, seeking to understand phenomena in context-specific settings, such as the district officials in South African schools. This is an example of an existing context where the researcher does not have control over the phenomenon of interest (Patton 2002:39) . I used qualitative data methods to collate and populate the data. Primary data were collected through semi-structured interviews, opinion pieces and field notes. An opinion piece might not be considered a qualitative data source of information, but it can reflect the participant's views and experiences of TBTL from their unique experience of being involved with the Foundation Phase. My personal observations, based on my study questions, were notated as field notes which I compiled during the semi-structured interviews.
Sample and study site
The study sample comprised two participants, both from a district in the Gauteng Department of Education. This district was chosen because these specialists in education were able to supply valuable information as they service a substantial number of Foundation Phase classes. They therefore could detail their experiences as well as provide the official view regarding TBTL in the Foundation Phase. These two district officials (participants D1 and D2) were able to provide the necessary data needed to investigate and explore the technological arena of the Foundation Phase. Schwandt (2007:7) states that the data analysis component of the study should be rigorous, disciplined and organised. When interpreting a case study, Rule and John (2011:75) note that data analysis allows the researcher to generate generous descriptions, establish themes, produce explanations, as well as attempt to create theory. According to Creswell (2012) , there are six steps generally used in the analysis of qualitative data, which in this study comprised the analysis of the data gleaned from the semi-structured interviews and the opinion pieces provided by the district officials, as well as my field notes. The six steps are outlined below:
Data analysis
• The data were first managed and organised (Creswell 2007:156) , and then grouped by type, viz., interviews, opinion pieces and field notes. Subsequently, audio recordings from the two interviews were transcribed and formed part of the data collation.
• The data were then categorised or classified. In this step, the data were reorganised after a further reading, and notes were made to capture my first impressions. Then the data were divided into topic categories so as to further provide meaning to the raw data (Creswell 2007 (Creswell , 2012 • As concrete findings emerged, they were devolved into in-depth descriptions of the data (Creswell 2007) . In other words, the categorised responses from the participants regarding their descriptions and understanding of technology for teaching and learning were categorised according to the emerging themes. • This step followed data interpretation (Creswell 2007) .
I carefully examined the findings and cross-referenced them with the literature to elucidate meaning. This was done by summarising the themes and examining similarities and/or differences between the study findings and the extant literature. • In the final step, I used certain strategies to confirm the veracity of the findings of the themed data. Data were triangulated to confirm the accuracy of the findings. The data were also sent back to the participants to ensure that the responses had been accurately recorded and the correct meaning inferred regarding using technology for teaching and learning in the Foundation Phase.
Multiple themes emerged from the descriptions and experiences of the participants, opinion pieces and field notes. The data were purposefully arranged into themes, namely, Technological landscape of TBTL in the Foundation Phase, TBTL in the different school categories, barriers to TBTL and TPACK in TBTL, which are discussed below.
Results

Technological landscape of technologybased teaching and learning in the Foundation Phase
Participant D1 explained that in her view technology comprises machines, laptops, computers, telephones, etc., which are designed to make life easier. Technology is well integrated into her everyday life and she notes that it 'assists you to get a job done faster and more effectively where ever you may be' (Participant D1, female, 44 years). She acknowledges the importance of TBTL in the Foundation Phase, adding that 'we encourage teachers to make use of ICT when they are teaching' (Participant D1, female, 44 years). However, as she states, technology is not always accessible, and in addition it is expensive and can be impersonal since 'you don't spend time with other people, because there are all kinds of machines you can use to do a job' (Participant D1, female, 44 years).
In the same manner, Participant D2 said using technology is 'practical; including digital products, technological processes, resources and electronics, as a tool for communication (teaching and learning)'. In contact daily with technology, she uses it for administrative tasks, communication and as a teaching and learning tool. She further states that technology is an advantage as 'it leverages "lifelong" learning, caters for the current environment and it creates exciting, diverse leaning environments' (Participant D2, female, 47 years). However, Participant D2 noted that 'not all individuals are adequately empowered to use various digital/technological equipment (tech-savvy)', and that 'digital/technological equipment is being developed at such a fast pace that much of it quickly becomes obsolete'. In addition, issues of safety and cost are disadvantages of TBTL. This information from the participants formed the starting point of the interviews conducted with Participants D1 and D2.
Technology-based teaching and learning is not pervasive in the Foundation Phase in South Africa, and thus I needed to elicit the participants' opinions as to whether or not technology should be used in this phase. Both participants confirmed, however, that TBTL is important in this phase. The reasons they gave include the fact that technology can be used to support the curriculum if it is used as a study tool. Furthermore, the inclusion of technology in the Foundation Phase can assist teachers with planning and preparation for this generation of screen children (PD2), but it is noted, however, that this does not always happen.
The use of technology-based teaching and learning in the various school categories within the Foundation Phase
Both participants noted that the use of TBTL is not widely practised in the Foundation Phase of township, rural and inner city school categories in their respective districts. However, because of independent schools having more financial resources, they have much more TBTL. In addition, some schools have various technological tools but they are often not employed in teaching or learning, or they are misused. It is encouraging to note, however, that a number of schools are setting a good example by gradually incorporating technology using resources from external funding drives. These few schools are models to show how TBTL can be employed, although many more such schools are needed.
Using these model schools as examples, I endeavoured to initiate a response from the participants when they answered questions pertaining to various elements of the theoretical framework. I asked questions to understand the depth of technological, pedagogical and content knowledge in the Foundation Phase. Regarding the availability of technology, it was clear that there are many support services in the open education domain, yet only some schools have computers and very few have tablets. Participant D2 mentioned that most schools, other than the independent schools, do not have access to the physical technology needed to embrace these support services:
'So some of the resources are there. You see, but that's why it's important for the schools to have the tools you know … the physical technological tools to supplement them.' (Participant D2, female, 47 years)
Regarding township schools, Participant D2 provided an illustration of how the space, classroom and surrounding environment can be arranged to support TBTL, with technology being provided by the school governing body:
'They've got good security measures in place where they've got tablets; look, the principal motivated the teachers to purchase their own tablets and she had something going with the company that was providing it for them to do study in terms of their planning. And then the learners also have this where they bring technology into the classroom during their computer lessons. That is one of the very few schools …' (Participant D2, female, 47 years).
The participants stated that the majority of township schools do not have any technology devices but have a support centre for the teachers to access various technological resources. From the above example it is clear that technology in the township schools is very rare and mostly only for a specific lesson or short-term teacher study. It has not been incorporated into everyday teaching and learning. In addition, the participants also stated that this is also the situation with rural schools.
However, the inner city schools have better access to physical technology devices as these are independently supplied. It is to be noted that TBTL only takes places in either a single computer period or on an ad hoc occasion. Some model inner city schools have embraced the importance of TBTL, and there are efforts to integrate technology into the curriculum. Participant D1 stated the following:
'But what's currently happening now is that many of the schools, because they see the value of ICT, are starting to now purchase more and more tablets and you know, the monitors and everything, and they're starting to use, to plan in terms of CAPS 1 you know, the implementation and alignment to the curriculum and they look at how can they then you know, bring in ICT in their planning.' (Participant D1, female, 44 years)
Challenges regarding integrating technology-based teaching and learning into the Foundation Phase
The barriers to integrating TBTL into the Foundation Phase were noted by the participants, which included the high cost of purchasing equipment, and the financial constraints pertaining to training teachers in technology and maintaining the continued use of technology. Participant D1 noted the following in her opinion piece:
'Using iPads or laptops or the Internet comes with planning.
It cannot be a separate plan, but should become part and parcel of the curriculum that's being taught. Many teachers are not skilled enough to be able to know how to use ICT and this makes the financial burden even heavier on a school, because it's of no use having the equipment, but teachers are unable to use it. For this reason, teachers are then obliged to attend training on how to use ICT and the SGB 2 ends up paying for this as well. This, I think, is also one of the main reasons why schools do not invest in purchasing equipment.' (Participant D1, female, 44 years)
1.National Curriculum Statements of South Africa.
2.School Governing Body.
It is clear that one of the major reasons that TBTL is not more readily embraced is the teacher. It is the attitude of the teacher that determines the success of the introduction of technology when it is available: 'Again, it's about teacher attitude … And the willingness to want to use technology in the classroom.' (Participant D2, female, 47 years) 'From school visits it is evident that a large percentage of the teachers in the Foundation Phase are very 'senior' in years. Thus, there is a sense of 'fear' and 'inability' or lack of knowledge in using computers and programmes to assist with teaching and learning.' (Particpant D1, female, 44 years)
Further barriers to TBTL include lack of government support and financial resources required to obtain and implement technology on a sustained basis. During the interviews, and as reiterated in their opinion pieces, the participants stated that there are few examples of best practice, and where these exist, it is only because of funds obtained externally. Participant D1's opinion piece substantiates the state of TBTL currently:
'The use of ICT in schools is encouraged, but cannot be forced as the financial burden rests mainly on the parents. The department have not been able to provide schools with computers or iPads or even the human resource to be able to teach learners.' (Participant D1, female, 44 years) Participant D2 concurs with Participant 1, stating that teachers, learners and district officials must have the requisite technology tools if TBTL is to be successful. Both participants concur that government resources are few and the sustainability of these resources is a problem. Specifically, they both make the point that often the first initial structures are not problematic, but maintaining support for them is a huge barrier to the success of TBTL; 'It's more the system is in place, or they're working on the system but now from there you, to be able to make use of the system you need to have the resource you know. You have to have the training, you need to have a laptop, you need to be able to know how to use it, which is a way that the department is trying to assist teachers in terms of their workload and planning and that kind of thing but it is just that it's taking very long you know.' (Participant D2, female, 47 years) Further hindrances to TBTL comprise, inter alia, the workforce and the less than optimal distribution of both training and resources:
'Yes. So there needs to be manpower. With the manpower must come equipment and training. And budget obviously.' (Participant D2, female, 47 years) In addition, because of high crime rates and pervasive theft, the participants stated that expensive technology equipment in the school is vulnerable.
Technological pedagogical and content knowledge in technology-based teaching and learning in the Foundation Phase
Although there are many barriers to TBTL, the participants noted that some schools have technology tools and show exemplary practice in TBTL. However, such schools are few and far between. The chalkboard is still used pervasively in most schools. When the participants detailed their personal experiences regarding the use of technology in the Foundation Phase, they highlighted that although TBTL is not pervasive in schools, it is possible to integrate it. Participant D2 explained that technology generally is used to supplement teaching in inner city, township and rural schools. The following quote, from Participant D2, pertains to an inner city school:
'… presentations with the learners. If you go to computer classes, they learn to draw on the art program and they do the maths, they do some reading.' (Participant D2, female, 47 years) 'They do some language, Afrikaans …' (Participant D1, female, 44 years) If and when technology is available, it seems that township and rural schools use it as an additional subject, rather than it being integrated into normal teaching. Thus, limited examples are found in all the school categories where technology is an enabler of pedagogy. The problem is that this state of affairs does not further the aims of integrating technology into teaching and learning. According to the participants, the focus is placed on the actual technology tools and the skills necessary to use them, rather than embracing technological content knowledge or technological pedagogical knowledge.
'Admitting, learners in both township and former Model C schools do have access to computer lessons, weekly. They are taught basic computer literacy such as learning the naming of the parts of the hardware and working on the MS Word and 'Paint'. What is a shortfall is that there is no real integration with any of the subjects that the teacher is currently teaching in her classroom. ' (Participant D2, female, 47 years) However, it must be noted that there is more teaching with regard to technology in schools in the inner city than in township and rural schools. In inner city schools, the management actively campaigns for the use of technology. Generally, technology is used by the teachers for their lesson planning, and in all too few occasions it is used to motivate their teaching. Participant D1 states the following:
'You can't just go and say 'we're going to …' You must have it ready. And that is where their teaching is informed by technology.
The ICT informs what they're going to teach the learners. So it's like a link. ' (Participant D1, female, 44 years) Participant D2 stated that ideally either a technology advocate in the school or the school management needs to support TBTL so that it can be implemented and maintained, but sadly this is not normally the case. The participants agreed that the lack of technological pedagogical knowledge is because of two main reasons: the nature of the Foundation Phase teaching, and the curriculum and the assessment of the curriculum being highly prescriptive. The participants were asked if technology changes the manner in which teachers are teaching, and unfortunately this is not the case. As Participant D2 explains, teachers want to teach young children correctly, and the department workbook comprises the major resource for ensuring teaching and learning take place. Technological content knowledge remains unamended because of the prescriptive nature of the curriculum. It is evident that neither teachers nor learners (in all the school categories) use technology to develop new and unique content. It is interesting to note, however, that publishers are printing content which deals with technology in the curriculum.
The future of technology-based teaching and learning in the Foundation Phase
Because of the evident lack of TBTL in the Foundation Phase, the participants were requested to provide their views on how teachers and learners can benefit from technology in the South African Foundation Phase. These recommendations include altering the teachers' perspective on TBTL, ensuring resources are available for teacher preparation and engendering collaboration between stakeholders. It is clear that the attitudes of the teachers must be changed to embrace technology, and the necessary training in how to use technology for teaching must be provided. Any policy regarding the use of technology for teaching must be easily comprehensible. Furthermore, the participants expounded on the need for government to supply resources, as well as other stakeholders such as the department, parents and higher education institutions, to effect a technology collaboration. Participant D1, in her opinion piece, summarised her view on the use of technology, strongly advocating that the relevant departments in the Department of Education need to form a collaborative initiative:
'The use of technology is incorporated in workshops that we present to teachers -we use technology to communicate and cascade information to teachers and schools. However, I must be candid in assuming that not all colleagues are 'au fait' with technology. The purpose is to motivate study of subject matter, cater for interactive teaching and learning and to empower teachers. Perhaps this needs to be a point of departure in identifying the gap in use of technology in curriculum delivery? Perhaps at District level, we should stop working in silosimplying that the Curriculum Unit and the E-learning unit should work together closely.' (Participant D1, female, 44 years)
The participants were asked to provide input on how learners can learn and how teachers can teach successfully if technology is embraced: ' Yes, that's where we have to come in now because it's all fair and well you know how to use a tablet, you know how to click a mouse but you now bring that into teaching successfully. Not just for the sake of using it you know, not just because I have a computer to put the screen up and say look, here is my computer, but … To actually know exactly how are they going to integrate this? And to reinforce what you're teaching and how our children are learning with the technological tools that you have.' (Participant D2, female, 47 years)
Discussion and implications
In summary, the experiences of schools in TBTL that use minimal or no technology are completely different from the TBTL experience of teachers and learners in technology-rich schools. Moreover, the fractured nature of TBTL in the Foundation Phase was highlighted. The data analysis provided evidence of digital resources in the Foundation Phase. To what extent they are used and how they are used to achieve desirable educational outcomes still need to be further interrogated. The strengths and weaknesses of TBTL were reviewed in the literature and came to the fore in empirical study so that a comprehensive overview could be achieved before looking at the situation of TBTL in South Africa. Regarding the barriers or limitations to TBTL, the findings concur with extant literature noting the fact that people learn, live and function with technology (Kruger 2014) which is not the case in the South African school system. This is also the case regarding the potential of TBTL as the findings show that policy and practice are varied and fragmented, and the majority of teaching and learning in the South African Foundation Phase still takes place in the old traditional manner. Furthermore, delineating the parameters of TPACK, which involves the interrelation between technological and pedagogical content knowledge, is unsuitable with findings in the literature, as there is little or no TBTL taking place in the majority of schools.
Little to no TBTL is taking place because of the 'generational gap' between teachers and learners; disparities between the 'haves' and the 'have nots' in access to technology; no integration between technological, pedagogical and content knowledge; and a lack of communication between the stakeholders who deal with teaching and learning in the Foundation Phase. The most serious lacuna is the digital divide, with only a privileged few having access to technology, while the majority do not have the necessary financial resources. The generational gap, that is, differences in age between teacher and learners, severely compromises TBTL. Minimal or no technology is present in the Foundation Phase; therefore, it cannot be aligned with technological, pedagogical and content knowledge in the theoretical framework. In the few cases where there is technology in certain schools, it forms a discord with either teaching or learning. Discipline disparity has resulted from a lack of training opportunities in TBTL for teachers, learners and other relevant Foundation Phase stakeholders. Communication is also seen as a barrier because various educational departments, institutions and individuals work in their respective silos for TBTL initiatives and do not collaborate in the sharing and exchanging of technology knowledge and ideas.
In this study, the arena of technology and the official viewpoint regarding TBTL in the Foundation Phase were investigated and the findings strongly revealed massive disparities between schools where TBTL is implemented and those where it is not implemented. As a result of the findings, the following recommendations are made to ensure successful TBTL in the Foundation Phase in the future:
• Firstly, government should ensure a technology infrastructure in the Foundation Phase.
• Secondly, the Department of Education should formulate a specific policy framework for TBTL in the Foundation Phase.
• Thirdly, teachers should be taught the necessary skills to enable them to learn about, use and embrace technology. • Fourthly, Foundation Phase teachers need to incorporate technology into their teaching and learning preparation programmes so that they can change the way they teach and implement TBTL. In addition, the professional development of teachers must be attended to in this technological 21st century to upgrade their skills.
• Lastly, Foundation Phase learners need to be given access to the most appropriate content, and this content must be formed and supported by technology.
Conclusion
The significance of this study is that it prepares the way for an educational study perspective of teaching and learning in the Foundation Phase that is based on technology. Today's learners are socialised in a manner completely different from that of the previous generation in that we all now live in a 'wired' and connected global information society. In the beginning of the information era, the impact of technology was mainly concerned with the access to information or how it was disseminated, but now the pervasive use of technology should be extended to embrace the manner in which teachers teach (i.e. the pedagogy) and the manner in which learners learn. Knowledge content must be integrated with technology.
